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© The present invention is concerned with a frying fat composition essentially consisting of a mixture of one or 
more non-digestible polyol fatty acid polyesters and one or more glyceride fats, wherein the composition 
comprises of from 25% to 75% by weight of said polyesters, the blend of said polyesters having a slip melting 
point of between 35 and 50 " C, and the blend of said glyceride fats having a slip melting point of below 40* C. 

The frying fat compositions according to the invention offers the advantage that, upon frying, deficiencies 
such as surface fattiness, poor drip-off and mildewing polyoi fatty acid polyester are not observed. 

Another aspect of the present invention is the ue of a frying fat composition according to the invention for 
frying food products. 

Yet another aspect of the invention are fried food products that have been fried in a frying fat according to 
^the invention. 
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FRYING-FAT COMPOSITION 



The present invention relates to frying fat compositions, and in particular to such compositions in which 
convential triglyceride fat has been replaced by non-digestible polyoi fatty acid polyester. It further relates 
to use of the frying fat compositions for frying and to the fried food products so obtained. 

In the western world 30 to 50% of the energy intake is due to the consumption of fats and oils. Of this 
5 amount about 40% is consumed as Visible' fat, such as butter, margarine, lard, shortening and edible oils. 
A considerable proportion of the Visible 1 fats is introduced into the average diet by consumption of food 
products which are baked or fried in frying oils or fats, such as chips, crisps, battered and crumbed meat 
and fish products, and the like. 

In view of the health hazards connected to obesity and unbalanced fat-intake there is a continuous 
to interest in food products having a reduced caloric content. An attractive route to reduction of the caloric 
content in food products, such as in particular frying oils or fats and products fried therein, is replacement 
of conventional digestible fats and oils by non-digestible fat substitutes. 

Polyoi fatty acid polyesters, and in particular, the sugar fatty acid polyesters, such as e.g. the sucrose 
fatty acid polyesters, are known as suitable low-calorie fat-replacers in edible products. Substantially 
T5 indigestible for human beings they have physical and organoleptic properties very similar to triglyceride oils 
and fats conventionally used in edible products. Polyoi fatty acid polyesters are also reported to have use 
as pharmaceutical agents e.g. in view of their ability to take up fat-soluble substances, such as in particular 
cholesterol, in the gastro-intestinal tract, and subsequently remove those substances from the human body. 

Edible fat-containing products comprising indigestible polyoi fatty acid polyesters are known in the art, 
20 and described in e.g. US 3,600,186, US 4,005,195, US 4,005,196, US 4,034,083 and EP 0 233 856, EP 0 
236 288, and EP 0 235 836. 

In the above art it is disclosed that in food products the use of polyoi fatty acid polyesters which are 
liquid at body temperature, may give rise to the so-called problem of anal leakage. In this art it is suggested 
to solve this problem by increasing the amount of solids in the fat phase either by adding sufficiently solid 
25 matter to the fat phase or to select polyoi fatty acid polyesters having a high fraction of solids particularly at 
37" C. 

However, when used for frying purposes, polyoi fatty acid polyesters having a higher solid content have 
been found to give rise to various ' problems. Firstly, the fried products tend to suffer from mildewed 
polyester, i.e. polyoi polyester prematurely crystallised onto the product surface after the frying operation. 

30 Secondly, even if a polyoi polyester is selected having a lower solid content thereby reducing the risk of 
'mildew' but increasing the risk of anal leakage, the fried products are found to have an unacceptably 
increased surface fattiness compared to similar products fried in conventional frying oils or fats, i.e. the 
polyoi polyesters were found not to sufficiently penetrate the food product and/or sufficiently drip off. 

It has now been found that the above problems of surface fattiness, poor drip-off and mildewing 

35 polyester can be overcome by using a frying fat composition, which comprises, in addition to a polyoi fatty 
acid polyester of sufficient solids content a substantial amount of conventional glyceride fat having a slip 
melting point of below 40 ° C. 

Accordingly, in a first aspect the present invention provides a frying fat composition essentially 
consisting of a mixture of one or more non-digestible polyoi fatty acid polyesters and one or more glyceride 

40 fats, characterized in that the composition comprises of from 25% to 75% by weight of said polyesters, the 
blend of said polyesters having a slip melting point of between 35 and 50 "C, and the blend of said 
glyceride fats having a slip melting point of below 40° C. 

In this specification the term 'polyoi' is intended to refer to any aliphatic or aromatic compound which 
comprises at least four free hydroxy! groups. Such polyols in particular include the group of sugar polyols, 

45 which comprises the sugars, i.e. the mono-, di-and polysaccharides, the corresponding sugar alcohols and 
the derivatives thereof having at least four free hydroxyl groups. Examples of sugar polyols include glucose, 
mannose, galactose, xylose, fructose, sorbose, tagatose, ribulose, xylulose, maltose, lactose, cellobiose, 
raffinose, sucrose, erythritol, mannitol, lactitol, sorbitol, xylitol and alpha-methyiglucoside. A generally used 
and preferred sugar polyoi is sucrose. 

so In this specification by 'non-digestible' is meant that at least about 70% by weight of the material 
concerned is not digested by the human body. 

In this specification, unless oth rwise indicated, the term 'fat' refers to edible fats and oils consisting 
essentially of triglycerides, and which may be of animal, vegetable or synthetic origin. The terms fat and oil 
are used interchangeably. 

Slip melting point can be conveniently defined as the temperatur at which the amount of solid phase in 
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a melting fat or fatty substance has become so tow that an air bubble is forced upwards in an open capillary 
fill d with the fat or fatty substance. 

A first essential feature of the frying fat compositions of the present invention is the selection of the 
polyol fatty acid polyester or polyester blend on the basis of slip melting point. Suitable polyester blends 
5 have a slip melting point of between 35 and 50 *C. Slip melting points below 35 *C correspond to polyol 
fatty acid polyesters which although suitable from a technical point of view, constitute a potential danger of 
anal leakage, whereas slip melting points of over 50 *C correspond to polyesters having an increased risk of 
mildewing after frying. Preferably, the blend of polyol fatty acid polyesters has a slip melting point in the 
range of 35 to 48* C, more preferably in the range of 35 to 45' C. Most preferably the blend of polyol fatty 
70 acid polyesters has a slip melting point in the range of 37 to 42* C. 

A second essential feature of the frying fat composition of the present invention is the inclusion of a 
substantial proportion of a conventional glyceride oil to provide the composition with acceptable drip-off 
characteristics. Glyceride oils in accordance with the invention should have a slip melting point of below 
40* C. 

is . The glyceride oil is included, essentially as the balance of the composition, in an amount of at least 
25% by weight to increase the drip-off after frying to an acceptable level, and in general is not included in 
an amount of over 75% by weight in order to benefit sufficiently from the calorie reduction due to the 
indigestible polyester. 

We have found it advantageous to combine relatively high melting polyol fatty acid polyesters with 
20 relatively low melting glyceride fats. The glyceride fats used in the present frying fat composition suitably 
melt at a temperature below body temperature. Accordingly in a preferred embodiment of the invention the 
blend of glyceride fats has a slip melting point below 35 *C. Particularly good products, i.e. products that 
show essentially no mildewing, exhibit no drip-off problems and have very good frying properties are frying 
fat compositions containing glyceride fats having a slip melting point below 30* C. 
25 For reasons of oxidative stability it is preferred that the glyceride fat has a siip^ melting point of at least 
10" C. More preferably the glyceride fat has a slip melting point of at least 20* C. The combination of 
glyceride fat having a slip melting point of at least 20 *C with polyol fatty acid polyesters having a slip 
melting point of above 35 "C enables the preparation of plastic frying fat compositions which can be 
packaged in wrappers. 

30 The present frying fat composition preferably comprises 40% to 70% by weight of polyol fatty acid 
polyesters and 60% to 30% by weight of glyceride fats. If relatively high levels of polyol fatty acid 
polyesters are employed, a layer of fat remains around the fried products after frying, which layer does 
hardly drip off. Also these fat layers impart a fatty mouthfeel to such fried products, which mouthfeel is 
significantly thicker than that of triglyceride fats and hence even more undesirable. 

35 The replacement of substantial amounts of triglycerides by polyol fatty acid polyesters in frying fat, 
generally, may have some adverse effects on the product quality. Surprisingly, however, the additional 
replacement of triglycerides by polyol fatty acid polyesters, even when 50 wt.% has been replaced already, 
does not significantly affect tine product quality up till a replacement level of about 75 wt.%. According to a 
very preferred embodiment of the present invention the frying fat composition comprises 55% to 70% by 

40 weight of polyol fatty acid polyesters and 45% to 30% by weight of glyceride fats. 

Suitable glyceride oils and fats include, optionally modified by partial hydrogenation and/or fractionation 
to provide the required melting characteristic, coconut oil, palmkernel oil, palm oil, butter fat, soybean oil, 
safflower oil, cotton seed oil, rapeseed oil, poppy seed oil, corn oil sunflower oil, tallow, lard and mixtures 
thereof. Of these oils palm oil, partially hardened rape seed oil and partially hydrogenated soybean oil are 

45 preferred. 

The presence of water in the frying fat composition according to the invention will result in spattering orr 
frying. Therefore, preferably, the frying fat composition contains less than 3 wt.%, more preferably less than 
2 wt.% of water. 

According to yet another preferred embodiment of the present invention more than 50% of the fatty 
so acid residues in the glyceride fats and polyol fatty acid polyesters present in the frying fat composition have 
a carbon chain length of 16 or 18. Preferably more than 50 wt.% of the fatty acid residues in the glyceride 
fats and polyol fatty acid polyesters are saturated fatty acid residues. More preferably at least 60 wt.% of 
the fatty acid residues are saturated fatty acid residues. 

Polyol fatty acid polyesters have been defined in general chemical terms hereinbefore. Preferably, 
55 polyol fatty acid polyesters d rived from sugars or sugar alcohols are applied, and in particular, sugar fatty 
acid polyesters derived from disaccharides, such as sucrose. 

In general fatty acids per se or naturally occurring fats and oils may b used as source for the fatty acid 
residues in the polyol fatty acid polyesters. If necessary, conventional techniques may be used to provide 
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the required slip melting points. Suitably such techniques include full or partial hydrogenation, in- 
teresterification, transesterification and/or fractionation, and may be used before or after conversion of the 
polyols to polyol fatty acid polyesters. Suitable sources of the fatty acid residues are vegetable oils and 
fats, such as in particular partially or fully hydrogenated palm oils, palm kernel oils and soybean oils. 

5 Polyol fatty acid polyesters are applied of which, on an average, more than 70% of the polyol hydroxy! 
groups have been esterified with fatty acids. Preferably polyol fatty acid polyesters are used with higher 
degrees of conversion, in particular polyol fatty acid polyesters of which, on an average, more than 85% or 
even over 95% of the polyol hydroxy! groups have been esterified with fatty acids. 

The frying fat composition according to the present invention may comprise in addition to the polyol 

10 fatty acid- polyesters and the glyceride fats minor ingredients conventionally found in frying oils including 
anti-foams, such as silicon oils, anti-spattering agents, anti-oxidants, such as naturally present or added 
tocopherols, citric acid, ascorbic acid, butylated hydroxytoluene, -anisole or -quinone, flavouring agents, and 
the like. The present frying fat composition can also contain emulsifiers such as mono- and di-glycerides 
and lecithin. Preferably emulsifier constitute less than 3 wt.% of the product. More preferably the present 

75 frying fat composition contains less than 2 wt.% of emulsifier. 

Another aspect of the present invention is the use of a frying fat composition, as described herein- 
before, for frying food products. When using the frying fat composition according to the invention for frying 
food products, suitably, frying temperatures in the range of 120-200° C are employed. The frying fat 
composition according to the invention can advantageously be used for both shallow and deep frying food 

20 products. 

A further embodiment of the present invention are fried food products characterized in that they have 
been fried in a frying fat according to the invention. Food products which can suitably be fried in the 
present frying fat composition are: potato crisps, potato and corn chips, fried snacks, fried chicken, meat 
and fish products, battered & crumbed fish and meat products, such as e.g. fish sticks and the like. At the 
25 point of sale these food products may either be fully baked, or be in a frozen pre-fried condition requiring 
further preparation by oven or microwave. , 

The invention will now be further illustrated by way of the following examples. 



30 EXAMPLE 1 

A frying fat-composition was prepared having the following formulation: 

ingredients % by weight 



35 



40 



46 



touch hardened soybean oil 50 % 

(slip melting point: 28 *C) 

sucrose fatty acid polyester (SPE1) 50 % 
(slip melting point: 42 # C) 
(fatty acid residues derived from 
55 % fully hardened soybean oil, 
slip melting point 65 °C, and 45 % 
touch-hardened soybean oil, slip 
melting point 28 *C; degree of 
esterification over 95 %) 



The above frying fat was used to fry sliced potato chips using conventional processing. The resulting 
50 fried product was fully comparable to similar products using a conventional frying fat, and at cooling did not 
suffer from any prematurely crystallised polyester or increased surface fattiness. 



55 



EXAMPLE 2 

Fully similar results to example 1 were obtained with frying fat compositions wherein the weight ratios 
of sucrose fatty acid polyester (SPE1) to the touch-hardened soybean oil were 60:40 and 70:30. 
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EXAMPLE 3 

Examples 1 and 2 were repeated, using touch-hardened rape seed oil (slip melting point 26 *C) instead 
of touch-hardened soybean oil. Th frying results obtained with this frying composition were satisfactory in 
5 that no premature fat solidification or increased surface fattiness was observed. 



EXAMPLE 4 

w Again fully similar results were obtained with a frying fat composition having the following formulation: 



ingredients 


% by 
weight 


palm olein (slip melting point 18* C) 
sucrose fatty acid polyester (SPE1) 


25 % 
75 % 



Again similar results were obtained with a frying fat composition comprising 50 % by weight of SPE1 
and 50 % by weight of the palm oiein. 

EXAMPLE 5 

Frying fat compositions were prepared on the basis of the following ingredients: 

SPE1 sucrose fatty acid polyester (fatty acid residues derived from 55 % fully hardened soybean oil, slip 
melting point 65* C, and 45 % touch-hardened soybean oil, slip melting point 28' C; degree of esterification 
over 95 %) - slip melting point 42* C 

SPE2 sucrose fatty acid polyester (fatty acid residues derived from 66 % fully hardened soybean oil, slip 
melting point 65 *C, and 34 % touch-hardened soybean oil, slip melting point 28* C; degree of esterification 
over 95 %) - slip melting point 48* C 
TAG Touch hardened rape seed oil (slip melting point 26* C). 
The composition of the frying fat products was as follows: 



Ingredients 
in wt.% 


SPE1 


SPE2 


TAG 


Frying fat 1 






100 


Frying fat 1B 


25 




75 


Frying fat 1C 


50 




50 


Frying fat 1D 


75 




25 


Frying fat 1 E 


100 






Frying fat 2B 




25 


75 


Frying fat 2C 




50 


50 


Frying fat 2D 




75 


25 


Frying fat 2E 




100 





so Freshly peeled potatoes were washed and cut into french fries of 1 by 1 by at least 7 cm. The french 
fries were pre-fried in the above frying fat compositions at 150*C for 6 minutes. After having left the pre- 
fried french fries to cool down till ambient temperature, they were fried again in the above frying fat 
compositions at a temperature of 180* C for 3 minutes. 

A test panel was asked to evaluate several aspects of the fried product so obtained. The members of 
55 the testpanel were asked to rank a particular product aspect on a scale of 0 to 100. The final score for such 
a particular aspect was obtained by averaging the scores obtained from the test panel members. 

The colour and general appearance of the fried products obtained with frying fats 1 E and 2E was found 
to be signicantly worse than that of the fried products obtained with the other frying fat compositions, 



5 



EP 0 350 988 A1 



including the 100% triglyceride frying fat. 

The crispiness of the french fries fried in the 100% triglyceride was found to be slightly better than that 
of french fries fried in sucrose polyester containing frying fat. No significant differences were observed for 
the products containing 25 to 75 wt.% sucrose polyester. The frying fat products containing 100 wt.% 
s sucrose polyesters were found to give fried products that lacked sufficient crispiness. 

The product aspects fatty taste, stickiness and the general impression of the fried french fries were also 
evaluated by the panel, giving the following results: 





fatty 
taste 


stickiness 


impression 


Frying fat 1 


35 


47 


67 


Frying fat 1 B 


48 


52 


44 


Frying fat 1C 


58 


58 


42 


Frying fat 1D 


41 


48 


60 


Frying fat 1 E 


68 


66 


18 


Frying fat 2B 


55 


48 


54 


Frying fat 2C 


45 


50 


67 


Frying fat 2D 


36 


60 


49 


Frying fat 2E 


68 


80 


12 



In the above table a high score for fatty taste or stickiness indicates that the fried product has a strong 
fatty taste respectively that the fried product is rather sticky. A high score for the general impression 
indicates that the panel members were of the opinion that the fried product was of a good overall quality. 

The above results show that french fries fried in frying fat compositions containing up to 75 wt.% of 
sucrose polyesters are of comparable quality, whereas the total subtitution with sucrose polyesters results 
in clearly worse frying results. 

Also the drip off results obtained with the frying fat compositions containing up to 75 wt.% polyesters 
were found to be satisfactory. The french fries fried in frying fat contianing 100 % sucrose polyester, were 
found to give serious drip-off problems. Premature crystallization of fat was observed for both frying fats 1 E 
and 2E and to a substantially less extent for frying fat 2D. 



Claims 

1 . A frying fat composition essentially consisting of a mixture of one or more non-digestible polyol fatty 
acid polyesters and one or more glyceride fats, characterized in that the composition comprises of from 
25% to 75% by weight of said polyesters, the blend of said polyesters having a slip melting point of 
between 35 and 50* C, and the blend of said glyceride fats having a slip melting point of below 40* C. 

2. Frying fat composition according to claim 1 , characterized in that the blend of glyceride fats has a 
slip melting point in the range of 10-35* C. 

3. Frying fat composition according to claim 2, characterized in that the blend of glyceride fats has a 
slip melting point of at least 20* C. 

4. Frying fat composition according to any one of claims 1-3, characterized in that the blend of polyol 
fatty acid polyesters has a slip melting point in the range of 35* to 45* C. 

5. Frying fat composition according to any one of claims 1-4, characterized in that the composition 
comprises 40% to 70% by weight of polyol fatty acid polyesters and 60% to 30% by weight of glyceride 
fats. 

6. Frying fat composition according to ciaim 5, characterized in that the composition comprises 55% to 
70% by weight of polyol fatty acid polyesters and 45% to 30% by weight of glyceride fats. 

7. Frying fat composition according to any one of claims 1-6, characterized in that the frying fat 
composition contains less than 3 wt.% of water. 

8. Frying fat composition according to any one of claim 1-7, characterized in that mor than 50% of the 
fatty acid residues in the glyceride fats and polyol fatty acid polyesters have a carbon chain length of 16 or 
18. 

9. Use of a frying fat composition according to any one of claims 1-8 for frying food products. 

1 0. Fried food products characterized in that they have been fried in a frying fat according to any one of 
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claims 1-8. 
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